II. Literature review
For many years, researchers and development chemists have experimented with modified bitumen mainly for industrial uses, adding asbestos, special filler, mineral fibers and rubber. In the last thirty years many researchers have looked at a wide spectrum of modifying materials for bitumen's used in road construction.
The study was done by Mahabir Panda [1] and Mayajit Mazumdar using 80/100 penetration grade bitumen and Ethylene Vinyl Acetate (EVA) copolymer. The study that there was a increase in stability value in case of polymer modified bitumen. Stability value was high as 14kN in case of polymer modified bitumen. Tensile strength was also increased and stripping properties were improved.
Another study was done by Sharma D K [2] and others using 60/70 penetration grade bitumen. Here waste plastic/polymer was used as modifiers. The waste plastic/polymer was added on the aggregate before mixing Optimum Binder Content (OBC) in dry process at 150-160 o C temperature. This type of mixing increases the bonding between aggregates coated with plastic/polymer which increases the strength of the bituminous concrete mixes. Stability values and indirect tensile strength values were observed to be more in polymer modified bitumen than in conventional bitumen. Rutting values were also higher in polymer modified bitumen mixes than in conventional mixes.
Another study was carried out by Shivangi Gupta and Veeraragavan [3] . They used 60/70 penetration grade bitumen and Styrene Butadiene Styrene (SBS) modified binder. Here tests were conducted by two methods, marshal stability and Superpave Gyratory Compactor (SGC) and results of these two methods were compared. The test results showed that SBS modified bitumen mixes were superior to the conventional mixes. But as far as Marshall Method is concerned SGC method shows better results. Strength parameters like tensile strength, marshal stability values of SBS modified mixes were higher than 21% to 25% than that of conventional mixes. Fatigue life of SBS modified binder mix was 2.1% to 2.4% higher than the conventional mix.
III. Present investigation
Present investigation of the work is to investigate the effects of waste plastic bottles on the strength and stability characteristics of BC mix which is used for surface course in road construction. In present investigation bituminous concrete [BC] of grade I is selected.
3.1
Methodology Adopted For Present Study  To conduct the Standard tests for the properties of plain bitumen.  To determine the optimum binder content for plain mixes 80/100, 60/70, by Marshall Stability method.  To use waste plastic as additive with aggregate and blended with bitumen and test all the basic test parameters.
Material Characterization
Study involves the use of materials like Bitumen, Aggregate and Polyethylene Terapthalate (PET)
Bitumen
Bitumen is a material which is a byproduct of petroleum refining process. It is a highly viscous at temperature above 100 degrees Celsius and is solid at room temperature. 
Aggregates
An aggregate which has good and sufficient strength, hardness, toughness and soundness have to be chosen. Crushed aggregates produce higher stability.
Basic physical parameters of aggregates are found using various tests as tabulated below. 
Plastic
Polyethylene Terapthalate (PET) is the type of plastic labeled with the #1 code on or near the bottom of bottles and containers and is commonly used to package soft drinks, water, juice, peanut butter, bakery goods, produce, frozen foods, salad dressings and oil, cosmetics and household cleaner and many other products. Waste bottle plastic of water cans is made up of either High Density Polyethylene (HDPE) or Low Density Polyethylene (LDPE). These plastic bottles are shredded and used for the present investigation.
Waste plastic bottles were crushed and shredded. The physical properties of waste bottle plastic are as followed Aggregates of size 25mm, 12mm, 6mm and dust which were procured from the crusher were taken and sieve analysis was carried out to obtain individual gradation of aggregates. Desired gradation of BC mix was obtained to match the MoRTH specification as shown in table 3.5 Standard tests on bitumen like penetration, softening point, ductility and flash and fire point were conducted by using appropriate apparatus.  Tests on mixes:
Test on bituminous mixes for various properties like stability, flow value, bulk density and optimum binder content were conducted by using Marshall Stability apparatus. The properties of bituminous mix mainly depends on aggregate gradation, binder content, method of compaction and method adopted for compaction and temperature during compaction.  Method adopted for adding plastic to the mix Waste plastic is blended with hot bitumen at 160 0 C. Powerful mechanical stirrer is required to get effective mixing. Two methods are adopted in adding plastic for bituminous mix. They are wet process and dry process 1. Wet process Here waste plastic is mixed with bitumen and polymer modified bitumen is prepared. This polymer modified bitumen is added to hot aggregates and mixed thoroughly and is placed in Marshall Moulds. 
Dry process
In dry process plastic is added to hot aggregates and mixed thoroughly. Waste plastic gets coated on the surface of aggregates uniformly. Then bitumen is added to the polymer aggregates and mixed to get a uniform mix. This mix is placed in Marshall moulds. 
IV.
Analysis of the data Marshal moulds were prepared for different percentages of plain bitumen by varying the bitumen percentage from 3.5% -6.5% by increment of 0.5%. The specimens were kept for 24hrs and then were demoulded. Marshall stability test was conducted and parameters like flow value, bulk density, percentage air voids, voids filled with bitumen (VFB) and voids filled with mineral aggregates (VMA) were calculated. The optimum bitumen content, maximum bulk density and 4% volume of voids for bitumen grade 60/70 and 80/100 were calculated using the above properties. Also maximum stability was evaluated.
Marshall Stability method was also conducted by adding waste bottle plastic of varying percentage from 0-12% for the know binder content of both 60/70 and 80/100 grade bitumen. The maximum stability attained for a particular percentage of plastic is noted down.
4.1
Parameters used for calculation: Percentage weight of bitumen by weight of aggregate, W4 = 3.5-6.5 Apparent specific gravity of coarse aggregate, G1 = 2.72 Apparent specific gravity of fine aggregate, G2 = 2.76 Apparent specific gravity of filler, G3 = 2. 
4.8
Comparison between stability values of soaked and unsoaked specimens of 60/70 and 80/100 grade bitumen From the above graph we can see that there is a decrease in stability value. Unsoaked specimens show higher results than soaked specimen. The soaked specimens of 3days show the least stability values.
V.
Discussions and conclusions
General
Use of waste plastic has made a good progress in bituminous road construction in recent years. Waste plastic are used in bituminous courses Viz BM BC SDBC PMC and MSS. This investigation is on attempt to evaluate the addition of waste plastic bottles to bituminous concrete (BC) wearing course mix of aggregate gradation I along with plain 60/70 and 80/100 bitumen.
5.2
Optimum bitumen content for bituminous concrete (BC) mix Optimum bitumen content obtained for bituminous concrete grade I mix for 60/70 grade bitumen was 5% and 80/100 grade bitumen was 5.1% as per the specification of MORT&H standards. The stability obtained for the respective OBC was 12.606 Kn and 17.334 Kn.
5.3
Addition of waste plastic bottles to bituminous concrete mix Waste shredded plastic bottle were added in the increasing percentage of 0% -12% to bituminous concrete mix.
5.4
Effect of method of coating on the mix parameters of BC grade I mix Addition of 2% to 12% waste shredded plastic bottles by the weight of bitumen to BC mix has resulted in following: i.
For plain 60/70 bitumen a) The waste plastic which is added to aggregate mix by heating upto 260-280 0 C. then the bitumen is added to form the grade I bituminous concrete and optimum bitumen content of 5% has shown the following results.  The maximum stability was 1552 Kg at 8% waste plastic by the weight of bitumen, 6mm flow at 8% waste plastic and 74.238 VFB at 8% waste plastic  Bulk density b was found to be maximum of2.356 gm/cc at 6% waste plastic and then reduces to 2.284 gm/cc at 8% waste plastic.  Voids in the total mix Vv varies from 4% to 10% by varying the waste plastic content from 2% -12% and at 8% waste plastic Vv was found to be 4.067%. b) By blending shredded waste plastic to the bitumen by heating and then adding the required aggregate to form BC mix grade I resulted in improper mix and stability obtained is less than that of the optimum binder content [OBC] . This is due to following,  Improper blending of plastic in bitumen. This is because the melting point of poly ethylene teraphthalate
[PET] is 260-280 0 C.  Since the melting temperature of plastic is too high it is difficult to melt plastic in bitumen to get a proper blend.  Bitumen should be heated up to the temperature of 260-280 0 C in order to obtain the proper blend. If this is done there will be a chance of bitumen to catch fire and also there will be a loss in weight of bitumen. ii.
For plain 80/100 bitumen a) The waste plastic which is added to aggregate mix by heating upto 260-280 0 C. Then the bitumen is added to form the grade I bituminous concrete and optimum bitumen content of 5% has shown the following results.  The maximum stability was 1963 Kg at 8% waste plastic by the weight of bitumen, 4.7mm flow at 8% waste plastic and 71.942 VFB at 8% waste plastic  Bulk density b was found to be maximum of 2.394 gm/cc at 8% waste plastic and then reduces to 2.315 gm/cc at 12% waste plastic.
 Voids in the total mix Vv varies from 8% to 10% by varying the waste plastic content from 2% -12% and at 8% waste plastic Vv was found to be 4.652%. b) By blending shredded waste plastic to the bitumen by heating and then adding the required aggregate to form BC mix grade I resulted in improper mix and stability obtained is less than that of the optimum binder content [OBC] . This is due to following,  Improper blending of plastic in bitumen. This is because the melting point of poly ethylene teraphthalate
[PET] is 260-280 0 C.  Since the melting temperature of plastic is too high it is difficult to melt plastic in bitumen to get a proper blend.  Bitumen should be heated up to the temperature of 260-280 0 C in order to obtain the proper blend. If this is done there will be a chance of bitumen to catch fire and also there will be a loss in weight of bitumen.
All the parameters like stability, flow, bulk density, voids and VFB shows that, the addition of waste plastic in mix has no much change in fluidity and rigidity parameters as compared to that of plain bituminous mix.
Stability of 80/100 bitumen at 8% of waste plastic coated on aggregates has shown higher value than that of the 60/70 grade bitumen.
5.5
Water sensitivity test results The water sensitivity measured in terms of the Marshall stability shows the the following results'  The stability value of the mix in unsoaked condition has high values than compared to the soaked specimens  Stability value decreases as the soaking time of the specimen increases. Specimen with 3days soaking results in least stability than that of 1day and 2day soaking periods.
VI.

Conclusions
In the present study, the importance was to add the shredded waste plastic bottles to bituminous concrete (BC) mix and to evaluate the various mix properties like Marshall Stability, flow, bulk density, voids in the mix and VFB. Also the effect of soaking conditions of the mix was investigated. Indirect tensile strength was investigated for OBC and 8% plastic coated on aggregates which had yielded the highest marshal stability.  The optimum plastic content for 60/70 and 80/100 grade bitumen was 8%.  For both 60/70 and 80/100 grade bitumen with plastic content 8%, the maximum stability was achieved in 80/100 grade bitumen.  Wet process i.e. blending of plastic and bitumen cannot be carried out due to the plastic which is used has a very high melting point.  There is an increase in stability up to 15% and 10% after adding waste plastic to the mix in 60/70 and 80/100 grade bitumen respectively.  There is a decrease in stability value in water sensitivity test results. Unsoaked specimens show high stability value but soaked specimens showed a decreasing stability value. Hence there is an increase in stability with the addition of PET plastic in asphalt mix by incorporating dry process this can be used in highway construction for better stability for the appropriate traffic.
